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come on the stage at a comparatively late 
period in the world's activity, and that it 
would be well to inquire, before bounding with 
joy at his new possession, whether it may not 
be an old one in the world's stock of knowl- 
edge, or even valueless ; but for the old boy, 
the incorrigible old boy, who is constantly pop- 
ping up with his theory of comets, his theory 
of the gyroscope, or his very important meas- 
urements of the thickness of a mercury-drop, 
what can be done? His questions and talk 
may show evidences of an active mind, but of a 
mind working within a Chinese wall of self-suf- 
ficiencj'. He feels intensely indignant when 
told to examine the records, and compare his 
work with that of others. He is only working 
as every philosopher formerly worked, within 
himself; but at this age he is — a bore. 



LETTERS TO THE EDITOR. 

*** Correspondents are requested to be as brief as possible. 
The writer's name is in all cases required as proof of good faith. 

The use of the method of rates in mathemat- 
ical teaching. 

In Science for March 28, Professor Wood, referring 
to the method of rates, says, " There is the same diffi- 
culty in the fundamental conception as in the infin- 
itesimal method ; " and he represents a student as 
asking the questions, " ' In a mathematically perfect 
engine, does the piston stop at the end of the stroke? ' 
' Does it remain at rest at any time ? ' ' How can it 
reverse its motion, if it does not stop ? ' ' How can 
it cease going in one direction, and move in the 
opposite direction, without stopping between the two 
motions ?'" This difficulty, if it exists, must be met 
in the teaching of mechanics, and may therefore be 
discussed apart from the question whether it be ad- 
visable to found the differential calculus upon the 
conception of velocity. The form of the questions 
which Professor Wood puts into the mouth of the 
student somewhat puzzles me. I can but suppose 
that Professor Wood answers ' Yes ' to the first ques- 
tion ; but, in that case, how can the student ask the 
third or fourth question ? The difficulty must lie in 
the answer to the second question, ' Does it remain 
at rest at any time ? ' It would not be safe to an- 
swer this question at all in this form, because it 
indicates a confusion of mind in the use of the word 
' time.' ' At any time ' might mean ' at any instant ; ' 
but the use of the word ' remain ' shows that the 
student probably meant ' remain at rest/or any time ; ' 
that is, for any interval of time. To the question 
thus amended, we can safely answer, ' No.' But 
having already admitted that the piston does stop at 
a certain instant, namely, ' the end of the stroke,' 
the student has no occasion to ask the third or fourth 
question. Of course, a student may be easily puzzled 
by the metaphysical subtleties and sophistries by 
which a certain school of philosophy persuaded itself 
that motion was impossible; but, left to himself, he 
has no more difficulty in appreciating the difference 



between an ' instant ' and an ' interval ' of time 
than he has in distinguishing between a point and a 
line in geometry. 

Farther on in his letter, Professor Wood asks, 
' Does change in the rate of motion take place at an 
instant, or during an instant ? ' It seems to me that 
if he will dispense with the colloquial use of the 
word ' instant ' for a small interval of time, and sub- 
stitute ' during an interval,' the so-called difficulty 
will disappear. Do his students ever ask whether the 
positive and negative parts of the axis of x are sepa- 
rated by a point, or by a space ? 

Wm. Woolsey Johnson. 

Annapolis, April 5. 

Paleozoic high tides. 

Tour reviewer of the Geor/raphisches jahrbuch, re- 
ferred to by Professor Newberry in Science (No. 61, 
p. 402), was led, by the evidence given in brief below, 
to the conclusion that tides higher than those now 
observed, produced in the way explained by G-. H. 
Darwin and illustrated by Ball, had occurred within 
paleozoic time. It was not, however, his intention 
to accept the gigantic tides described by Ball, but 
simply tides significantly stronger than those of the 
present time ; for these seem not only warranted, but 
required, by the spread of paleozoic strata. 

Soundings and dredgings, as summarized, for exam- 
ple, in the Lithologie du fond des mers, by Delesse, 
prove that the coarser land-derived sediments, such 
as form conglomerates and sandstones, are deposited 
within a moderate distance of their origin, excepting 
in narrow tide- ways, such as the English Channel, 
where they stretch out farther; elsewhere, pebbles 
especially fall within a very narrow fringe along shore. 
The paleozoic strata of the eastern United States give 
ample evidence of submarine transportation of land- 
derived sediments certainly three hundred miles from 
their source, of sands at least half this distance, and 
of clean sands with pebbles certainly a hundred 
miles; and this when measuring only from the pres- 
ent south-western margin of the Cambrian strata. 
In this regard, the Medina, Oriskany, and carbonif- 
erous sandstones and conglomerates, which overlie 
calcareous or shaly strata, from which their siliceous 
elements could not have been derived, give very much 
stronger evidence than that obtained from the Pots- 
dam sandstone, which was formed during the advance 
of the sea over an old land-surface, whose local waste 
may have formed this basal deposit close along shore. 
I must consequently persist in believing that the 
spread of pebbles and sand over the old sea-floor dur- 
ing the above-named epochs implies a greater trans- 
porting-force than is now known in the modern 
oceans. 

The Jurassic sandstones of the Colorado plateau 
were, according to Capt. Dutton, deposited with very 
little shaly admixture over an area of thirty-five thou- 
sand square miles. A liberal estimate of the Bay of 
Fundy gives it under four thousand square miles, and 
its deposits are rather muddy than sandy; that is, 
muds such as were washed out of the old Jurassic 
basin are allowed to accumulate in the Bay of Fundy. 
Whether the tides were much stronger in Jurassic 
time than now, is perhaps an open question ; but that 
marine transportation was then stronger seems, at 
least from this example, very probable. 

In looking for a cause of former greater activity in 
the ocean, we find it only In the possible variation of 
the tides and currents, unless recourse be had to the 
older cataclysmic theories. Increase in the velocity 
of currents needs stronger differences between polar 
and equatorial temperatures, or an advantageous con- 
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figuration of shores. Our paleozoic ocean was too 
broad to hurry its currents by crowding them. There 
is no probability that differences of ocean tempera- 
ture in the past have been great enough seriously to 
increase the currents; and the little that is known 
of past aerial temperatures is not enough to insure 
steeper barometric gradients for stronger winds. As 
to the velocity of the winds being proportional to the 
rotation or size of their planet, I must venture to 
differ from Mr. Darwin (Nature, xxv. 1882, 213) : for 
barometric gradients would be steeper on a small 
planet than on a large one ; and the deflecting force, 
coming from the planet's rotation, depends, not on 
its size, but on its angular velocity. Moreover, this 
force does not significantly affect the wind's velocity, 
but only its direction; and if the earth turned faster, 
as it may have formerly, the course of the trade 
winds would be flattened (made more oblique to the 
meridians), but their velocity would not be materially 
changed, as has been shown by Ferrel. It does not, 
therefore, seem safe to count on stronger ocean-cur- 
rents in the past, until it can be shown that the dif- 
ference between polar and equatorial temperatures 
was formerly greater than it now is. 

But with tides the case is different. There has 
been found a mechanism by which the tides have de- 
creased automatically from a former greater strength, 
and I feel that such a contribution to former greater 
activity in the ocean is to be welcomed in physical 
geology. It is not a question of six hundred foot 
tides, by whose devastating strength Mr. Ball has 
weakened his argument, but of paleozoic marine 
transportation along the open shores of the ocean, of 
greater force than is now found ; and to this end the 
old tides promise effective aid. "W. M. Davis. 

Cambridge, April 8. 

Transmission of long or inaudible sound- 
waves. 

A simple method of testing whether the atmos- 
pheric wave (which, it is claimed, passed around the 
earth in less than thirty-six hours) had its origin at, 
and was due to an explosion of, the volcano Krakatoa, 
would be to examine the previous records of the self- 
recording instruments for those particular times at 
which the waves caused by the explosions of some 
of the larger powder -mines would reach a given 
locality. 

That explosions of this kind cause disturbances 
which are made manifest (without the aid of any 
delicate instruments) at localities many miles from 
the place of disaster is a well-known fact. &. 

Tornado in western North Carolina. 

On Tuesday, March 25, about five p.m., a tornado 
passed through portions of Catawba and Iredell coun- 
ties, extending in a due east course for twenty-five 
miles. 

The first evidence of a destructive storm is two 
miles and three-fourths west of the town of Newton, 
the highest point of land east of Baker's Ridge, which 
is twelve miles to the west. The fallen trees showed 
two distinct currents of wind, — the one from a few 
degrees north of west, the other south-west. No 
evidence of a rotary motion was observed until with- 
in three-fourths of a mile of Newton, which, however, 
was only in a limited area. In the town, and east of 
it, the rotary motion was decided and destructive. 

A very extended and severe hail-storm extended 
all along the track of the tornado on the north or left 
side, slowly moving south, reaching the path of the 
storm. The day had been unusually warm; wind 
south, shifting to south-west. Several persons wit- 



nessed the meeting of the rapidly moving clouds 
from the south-west with the hail-cloud ; also the 
formation of the descending tornado-cloud. Before 
it-reached the earth, portions became detached, and 
descended to the earth, afterwards united, and moved 
forward unbroken. While passing through Newton, 
the form of the cloud was that of an hourglass, the 
lower end considerably retarded, the middle portion 
waving. Immediately east of the town there is a 
valley; and, when the cloud passed over it, it became 
erect and funnel-shaped. The surface of the country 
over which the storm passed is quite diversified. 
Valleys nearly in the direction of the storm's path 
were able to deflect its course slightly. The highest 
points showed evidence of greatest force, though 
frequently the trees were felled in the lowest parts of 
the valleys. 

The after-wind was but slight. Several houses 
were lifted from the lower floor and carried away, 
leaving the occupants unhurt, and not blown along 
by an after-wind. 

The left side of the track is quite sharply defined, 
while the right extends to a much greater distance, 
and gradually all trace disappears. The width of the 
path is from five hundred yards to a mile, though 
the more destructive part is from a hundred and 
fifty to five hundred yards. 

The damage to houses, barns, timber, and fencing, 
was very great; nothing being able to withstand the 
force of the storm except the small trees. 

J. W. Gobe. 

University of N~orth Carolina, 
April 8. 

Osteology of the cormorant. 

If Dr. Gill had read the literature on the cormorant 
before writing to Science, he would have learned that 
I was following Selenka, and that my reference was 
all-sufficient for the purpose ; namely, a reference to a 
previous figure. Dr. Gill might as easily have referred 
the committee to the other references found in Carus 
and Engelmann' s Bibliotheca zoologica. Those inter- 
ested in the subject will find my last remarks on the 
point in dispute in the Auk for April. 

J. Amory Jeffries. 



The remarks of Dr. Gill, which are contained in his 
letter to Science, No. 61, have just been read by me. 
As one of the persons designated by your correspond- 
ent, permit me to thank him for the information he 
has so timely tendered. 

A certain amount of reprehension always attaches 
to a laborer in any field of science if he is found not 
to be thoroughly acquainted with the literature of his 
subject. This censure is well deserved, particularly 
if no good excuse exists for such ignorance. The 
language used by Dr. Gill in his letter seems to bear 
with it this charge ; and, in simple justice to myself, 
I feel that a few words are demanded from me in an- 
swer to it. In my first paper upon the ■' Osteology of 
the cormorant ' (ii. 640), 1 distinctly said that the occipi- 
tal style is alluded to by Professor Owen, in his ' Anat- 
omy of vertebrates.' That was equivalent to stating 
the fact that it was universally known to anatomists. 
The libraries were not available at the time that that 
article was penned, and I candidly stated in it my ig- 
norance of any figures of the bone in question. 

At the time my second notice of this bone was 
written, the views of other scientific men and the 
libraries were available ; and in a few lines I simply 
refuted Mr. Jeffries' notion that it was an ossified ten- 
don (ii. 822). Nothing further than this was called 



